Prolonged exposure of miners to the high levels of noise in opencast and underground mines can cause noise induced hearing loss and non-auditory health effects. To minimize noise risk, it is imperative to i d e n t i f y m a c h i n e r y n o i s e a n d t h e i r i m p a c t s o n m i n e r s a t t h e w o r k p l a c e a n d adopt cost effective and appropriate noise control measures at the source, path and at the receiver. In this paper, authors have summarized the noise levels generated from different machineries used in opencast and underground mines and elaborated on frequency dependent noise prediction models e.g. ISO 9613-2, ENM, CONCAWE and non-frequency based noise prediction model VDI-2714 used in mining and allied industries. The authors illustrated the applications of innovative soft computing models viz. Fuzzy Inference System [Mamdani and Takagi Sugeno Kang (T-S-K)], MLP (multi-layer perceptron, RBF (radial basis function) and adaptive network-based fuzzy inference systems (ANFIS) for predicting machinery noise in two opencast mines. The paper highlights the developments and research conducted on effective noise control measures being adopted for mining machineries and implemented in mines to minimize the noise menace so that noise levels generated in mines are within the prescribed noise standards and rules.
INTRODUCTION
Noise is defined as a sound without agreeable musical quality or as an unwanted sound. Increased mechanization brought in use of large and high capacity equipment. This increased the magnitude of the problem of noise in mines. Prolonged exposure of miners to high levels of noise can cause auditory and non-auditory health effects. Before initiating any administrative, engineering and medical measures against the noise hazards, noise surveys are essential. The entire article is classified in to major headings (i) Noise Measurement and Identification in Mines (ii) Prediction of Machinery and Environmental Noise and Development of Intelligence Noise Prediction Models and the Last one is (iii) Control of Noise in Mines.
Noise Measurement and Identification in Mines
Industrial machinery and processes are composed of various noise sources such as rotors, stators, gears, fans, vibrating panels, turbulent fluid flow, impact processes, electrical machines, internal combustion engines etc.
INTRODUCTION TO ENVIRONMENTAL NOISE PREDICTION MODEL and CASE STUDY
The sound pressure level (SPL, Lp) at an observation point may be defined as the sum of sound power level (Lw) of the source; a geometric spreading factor, K, which is dependent upon the type of source and accounts for geometrical spreading as the sound propagates away from the source; a directivity index, DIM, which accounts for directional properties of the source, including influences of reflections other than those in the ground plane; and an excess attenuation factor, AE. The general noise prediction model is written as the following: Where Lpi is the sound pressure level due to the i th source.
ISO:9613-2 NOISE PREDICTION MODEL
In this model, the equivalent continuous downwind octave-band sound pressure level at a receiver, LfT, shall be calculated for each point source, and its image sources, and for the eight octave bands with octave band center frequencies varying from 63 Hz to 8 kHz.The equivalent continuous A-weighted downwind sound pressure level shall be obtained by summing the contributing time-mean-square sound pressures calculated according to equation (1) . For each point source, for each of their image sources, and for each octave band, as specified by the following equation
CONCAWE Noise Prediction Model
Manning and his associates developed CONCAWE noise prediction model and its industrial application.
Soft Computing Application for Frequency based Noise Prediction Models
In the empirical models, all influences are taken into account regardless of whether or not they can be separately recognized. This is the main advantage of these models. However, the accuracy of these models depends on the accuracy of the measurements, similarities between the conditions where the noise attenuation is analyzed and the conditions where the measurements are carried out, and the statistical method that is used to make the empirical model.
It has been seen that noise prediction is a non-stationary process and softcomputing techniques like Fuzzy system, Adaptive network based fuzzy inference 
Artificial Neural Network: An Introduction
An artificial neural network is a system, motivated by the theory of operation of biological neurons, in other words, is an emulation of biological neural system. Neural Network (NN) represents an important paradigm for classifying patterns or approximating complex non-linear process dynamics.
Artificial Neural Network based Noise Prediction Models:
The ANN base noise prediction model consist of two input constituting sound pressure level (xk) and distance (yk). The inputs patterns are x1(k), x2(k), x3(k) … xn(k)  R, y1(k), y2(k), y3(k) … yn(k)) and the desired output patterns d1(k), d2(k), d3(k) … dn(k)  R. During training period the desired network output was calculated with VDI-2714 noise prediction model.
CONTROL OF NOISE IN OPENCAST MINES
The mining industry recognizes how important engineering noise controls are in reducing noise exposure during underground operations. But, because of the relatively small market for mining equipment, manufacturers have limited incentives to develop less noisy machinery or more innovative noise controls. Also, the specialized equipment designs imposed by the sometimes-hostile mining environment has limited the transfer of noise control technologies from other industries. A noise control plan must be prepared and implemented within six months of completion of a noise report relating to a mine workplace. The plan is a written document listing the noise control treatments that have been decided upon and a timetable for their implementation. It should only be formulated once the initial groundwork for noise management, such as completion of a noise report, ranking of noise problems, and evaluation of available noise control treatments, is concluded. Three methods to reduce worker noise exposure are: 1. Implementing engineering noise controls to reduce noise at the source or at the worker 2. Using administrative controls to limit the amount of time workers spend in noisy environments 3. Wearing personal protective equipment, such as hearing protectors, to reduce the sound level entering the ears. Using engineering noise controls is the most desirable option because they address noise sources directly. Administrative controls and hearing protectors are indirect interventions and are less easily monitored and therefore more readily circumvented.
CONCLUSION
This paper highlights the measurement, prediction modelling and control of noise in opencast mines. Machinery noise is an important part of any industry, classical methods, classical and statistical models are complex and hard to use for mining engineering professionals. Hence soft computing based intelligent prediction models helps mining engineering professionals to predict machinery noise in very appropriately and these methods are very user friendly to use. This brief summery based article helps researchers to understand the problem of machinery noise, measurement of noise in octave band, development of intelligent models using artificial neural network and implementation of strategies of noise controls in mines.
